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* Globus Enabled Computation
 Advanced Visualization

« Advanced Networking

« SRB Enabled Access to Distributed/Federated Databases
 Environment that Promotes Collaboration, Education and Outreach
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Electron Tomography L st o S

Derive 3D information about a sample from a series of 2D projections

Perfect application for driving the integration of technologies:
 Computation and data intensive
 Requires increased access to unique, expensive instrumentation
* Requires advanced visualization tools for segmentation
and analysis of the data
» Detailed process well suited for collaboration
« Demand from neuroscience community for accelerated
population of databases of biological structure

3D Model of the
Node of Ranvier
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The Telescience Portal

https://gridport.npaci.edu/Telescience

Application environment that provides centralized access to ALL
tools/applications necessary for electron tomography with a Single
Login from any Internet capable location

Provides simple, intuitive access to sophisticated instrumentation and
Grid resources for data storage and computation

Provides a framework for future needs of high-throughput electron
tomography
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» Telescience Portal is composed
of many “layers”

 Layers are modular, allowing for
extension of each layer without
disrupting the entire system

» Every Layer has its own
complexity and administration that
was previously passed on to the
end-user

 Telescience Portal centralizes all
administrative details of each layer
into a single username and
passphrase
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5. APPLICATION IS
LAUMCHED CONTAINING

1. USER LOGS INTO THE PORTAL 2. USER SELECTS AFPLICATION PRE-LOAGED DATA
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R WITHIN TELESCIENCE PORTAL 4. PORTAL CREATES
SECURE AND DYMAMIC
—_—
TELESCIEMCE PORTAL APPLICATION LALMNCH
INSTRLCTIONS
L]
APPI(5) £
Is THIS A DISTRIBUTED
ez . APPLICATION? g
,5\
N-AC = ucsD
S5A. SETUFP INSTRUCTIONS
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Remotely Control Instruments Distributed Grid Computation Distribute Data to Storage E'esuurces

LIsemame I Pasaword I ‘Loginl

Vhat is Telescience?

. NEM I E‘
Learn more ahout the Telescience Portal £ &

Need a Telescience Account?
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Welcome to the Telescience Portal

hello abel

Click here to create a Most Recent Reconstructions

new Reconstruction Workflow Resume a Reconstruction Workflow:

TP r750 - THIS (Wed Apr 17 15:29:54 2002).

TP 1709 - Phaeo (Wed Apr 17 15:30:02 2002)
TP r800 - demo3 (Wed Apr 24 13:16:34 2002)
TP r708 - Spiny Dendrites (Fri Apr 26 11:44:03 2002)

Manage your data in SRB
Edit/Delete Reconstructions

View Images/Movies
] Jump directly to Applications

. Work History will NOT be tracked
SRB will NOT be availiable

Collaborate with Other
Telescience Researchers

Collgboratory TOOLS

Welcome Page | Manage Work | FAQs | Status | LOGOUT
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Sequence of steps required to acquire, process,

. . . . ml&upa Telegsisnce Porlal: Reconsiruchion Workllaw
visualize, and extract useful information from a 3D | &t W & Sommnicain Help
53 Hedm 430 @
volume. | ¢ Bamkmarks & Netsite: [ReEpm: f/anbdpart s npAal, adn/FalnarLancajagl BLnprojact, sgton <
telescience
. a . far advanced tamagraphy applications
*Problems with non-Portal “traditional” workflow: e e
* (~20) heterogeneous and platform specific mpae]
tOOIS: i—.‘ﬂi‘)l‘ﬁllltlrm [} Tr_rm
« Simple shell scripts < SIS B
» Parallel Grid enabled software 2. Scheiale Equipsmeat
. = Schedule squipment time foc BICMIE. resounces via an ooline form.
« Commercial software oo
¢ AdmInIStratlon IS responSIbIIIty Of the user :E:g:;::cﬁfslpgnuj:ﬂ::ird\ez;:u?lgg';mmEuIIr\err-c-le-:u'tmlola.TEM
» Manual tracking, handling of data 4. ProTamegraphy Uit
# IFidin. a vigml tool for perBorming e toamg sl routioes
& Compuls Tomogmphy
* Advantages Of WOI'kﬂOW managed by :g::ﬂm;aﬂﬁbﬁﬁ{;ﬁ;ﬁﬁ;ﬁﬂﬂ%c«ﬁ-plalmmvmtr-m-dc-maingriduemur-neﬁ
Telescience Portal: N
* Progress through the workflow can be * Dl o e or VAL oo s
organized and tracked T L
» Automated and transparent mechanisms T S e e TR _ ;
Frajecd Infi- Experimeni Tafo: |Spmefinen Info- | Comnplebed Steps;
for the fIOW Of data P.emnflrmlnnll'_‘l:w_‘r’?lﬂ- Ex::lrr-ertﬂame-:ﬁpn} Specimen: Demedrites -
. . Ciate Started: Toe Ol S8 Demdrites [nstramert: Blinchi
» Centralize tools and enhance operations s Spmenfal |UAVEM
a3 | | I sgae @

with uniform GUIs to improve usability
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Continuing research with collaborators in Osaka, Japan who are
interested in latest technologies for sending high resolution
digital video over next generation Internet protocols
Remote access to 3 MeV microscope at Osaka University
Advantages for Digital Video over IPv6:

* interactive video; 40Mbps and increasing, 30 fps

* quality of service

e improved security

» enhanced multicasting ability

Osaka (Chicago) (UC San Diego)
i STARTAP SDSC :

TransPAC
APAN

UHVEM NCMIR
| (Osaka, Japan) (San Diego)
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SELECTED GRID RESOURCES
GTOMO INTERFACE

Gtomo Job Bilider NCMIR NPACI NASA/IPG

Telegcience Liger

Reconsrucion D TE_T10 *
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™ Equeted] [NCMR, sabs| GTOMO READER
T Fiewrea [HCWIR, 40 ke
T Sploeds [MEWE, solan]

Pazetts [HEHE, solam |
Ena Tonigraph ¢ Paramaian
v
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DATA OUTPUT
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Hizmiag ingimm: | hope iooml '

GToOMO DRIVER

sirut | clareom |

» Complete Abstraction of Grid

* No need to manage Globus Certificates

» Simply click resource(s) to use and enter biological parameters
* Resources are transparently cross-platform, cross-domain
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JFido JViewer

JDend 0.1

=
File View Tools

Clear All

Sel Al

3D contour visualization

Pre-processing Utilities (ie. Fiducial morphological measurements

marking, cropping, normalization)
general 2D image viewer
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Real-time interactive volume rendering
with 2D transfer functions. Users can
guery data, define new opacity functions,
and modify properties in real

University of Utah Scientific Image and
Computing Institute
(http://www.sci.utah.edu/)

Synchronous client-server based
visualization tool for volume rendering
Center for Computational Visualization
at the University of Texas
(http://www.ticam.utexas.edu/CCV/)
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SRB Cdllection Browser
How's il going abel?

Current Personal Collection: (home/abel dev.portal

Menu Options:

[ Uptoas Fie Bom Cesktop | Delete Flieist hom SRE | Smae Cofisation Data Erwrse Imapes

| Create Sub-Colecton | i e e View Share Permissions Browse Docaments
| t

| Fut Liseng [

Lf - {

Click on any Sub-Collection Folder to change to that Gollection:

v A . L

1P 777 this) TE 726 (qewn) IP 797 (Pasarame) 1P 726 (dema}
i . - e

TP r799(Phass) IF @18 (Spiry_Dendrios) el RN Lellr

Click on any File to Download to Desktop:

accounts st Hah

N eonime Page Eac

INCRIR
LoEnUT |

I: m Deruarwrd) Cume [4.24% oeca )
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sAutomated data entry into

2 database. Cell Centered Database

sIntegration with SRB.

telescience
*Advanced query interface for advanced tomography applications
under development. Project Information
Project Hame - [
Fragect Descephion : |

Eroject Leader |
Start Diate - [June =] s =] s ]zim =]
End Date [ June =] s[5 = i [2003 =]
Cuﬂabaratws.[
Funding Ag:nl:g:F—
Fublicanans |
d|
[

Bpeese Lewel O Publc Acces
# MCRAE Cuhr Access
{" Private Lccess

¥ requred fisld

add project

"Welcome Page |1 e Werk |FaGs | Stares | TOGOUT

|NC MR
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 Web based technologies lets us take
advantage of commodity
technologies.

i Logout

telescience

 Anywhere, anytime access.

 Uniform Internet interface.
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1Gridz2oo2 Amsterdam

e e T e o e

P BUSSIA
CAMADA
(L6 are BT
UNITED STATES 1'.‘
CHINA =T
h-'ll.l;. 4 = i
— " - il ] e | =R, R . TR
Telemicroscopy
B S : %
L NCHC - Taiwan Osaka University - Japan

-Advanced Visualization -DVTS, DV over [Pvb
-Grid Compuring Resource & -Grid Computing Resource

Demonstrare Advanced features of the Telescience Porral:

1. Perform Telemicroscopy controlling the IVEM at NCMIR and the UHVEM at Osaka University.

-Digital Video is broadcast at 30fps over a dedicated IPv6 network between San Diego and Amsterdam

as well as between Osaka and Amsterdam.

Data will be computed with distributed resources within NCMIR, NPACI, NCHC, and Osaka University.

3. Render and visualize data in Amsterdam using distributed resources in NCHC.

l_;‘-u.ﬁ
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* Interactive Collaboration Environments: Center for Computational Visualization, University
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